Elimination of artifacts due to glutaraldehyde fixation in the histochemical detection of glucose oxidase with tetrazolium salts.
High background staining due to glutaraldehyde fixation prevents phenazine methosulphate and a tetrazolium salt being used to visualize glucose oxidase activity in tissue slices prepared from mice injected with the enzyme. Experiments in solution showed that products formed during the reaction between amino groups and glutaraldehyde are, at least in part, responsible for the non-enzymatic reduction of tetrazolium salts. Experiments performed with artificial membranes chemically akin to glutaraldehyde-fixed sections and prepared by cross-linking albumin by glutaraldehyde, showed that double bonds in amino-glutaraldehyde products are mainly responsible for the background staining development, whereas thiol groups play only a minor role. A sequential treatment with sodium borohydride and N-ethylmaleimide greatly reduced the background staining, thus permitting the detection of glucose oxidase activity. Optimal conditions for glucose oxidase activity demonstration (maximum enzyme velocity for minimum 'nothing dehydrogenase' phenomenon) were studied: choice of the tetrazolium salt, nature, pH and molarity of the buffer used for the staining mixture. A procedure similar to that developed with artificial membranes was applied to tissue sections of mice in which glucose oxidase had been injected intravenously. It allowed detection of glucose oxidase activity without artifactual staining in control slices.